CHAPTER 2



TESS OPERATIONS



OBJECTIVE



Given appropriate data, the operator’s manual and TESS(3) perform selected operator and application functions with at least 75% accuracy IAW an evaluation checklist.



INTRODUCTION



	The Tactical Environmental Support System (3) - X-Graphics Work Station (TESS-XGWS) uses Geophysics Fleet Mission Library (GFMPL) software on a UNIX Operating System with dual Maxion and older MASCOM hardware architecture.  It’s purpose is to provide a one-stop METOC Forecasting Briefing Tool facilitating warfare briefing support including reception and archiving of satellite imagery (interfaced with the SMQ-11), and generation of charts, acoustic and non-acoustic products.  



	However, principle roles of the TESS(3) are dependent upon the operational mission of each command.  The roles vary between the different types of commands.  Aboard TESS(3) ships, the system serves as the primary environmental support system for ship operations, embarked staffs/wings, and warfare area personnel.  It also provides environmental support to other units traveling in company with the TESS(3) ship.  At Primary Processing Centers, TESS(3) provides a means to exchange data with other TESS(3) sites and systems via long range communications,  and a way for the Primary Processing Centers to QC outgoing products/data sets.  At Regional Support Centers, TESS(3) provides a means to exchange data with other TESS(3) sites via long range communications, and a way for the Regional Support Centers to tailor the information received from the Primary Processing Centers.



	TESS(3) units at other Operational Shore Commands provide a means to exchange data with other TESS(3) sites via long range communications, and also serve as the primary local environmental support system for operational forces, staffs, etc.  Finally, TESS(3) units installed at Training Commands ashore support the training of TESS(3) operator and maintenance personnel.



	TESS(3) major subsections which will be covered are Satellite (Programming), Forecaster (METOC Interest Operations), Utilities (Briefing Support),  Oceanography (Acoustic Products), and

Non-Acoustic Products including Atmospheric (Forward Looking Infra-Red or FLIR) Products.  



INFORMATION



SATELLITE PROGRAMMING



TESS(3) in concert with the SMQ-11 may receive and archive satellite imagery from both polar orbiting and geostationary satellites.  The satellite data operations function of TESS(3) prepares for the acquisition of satellite data from the AN/SMQ-11 satellite receiver.  The Send Message option of the SMQ-11 transmits updated date time group (DTG).  This sends updated DTG information and satellite orbital parameter data to the SMQ-11 from TESS(3).  The Define Schedule Parameters option enables the operating hours and satellite type selection.  The Create Schedule option allows for the addition, deletion, manipulation, and definition of DMSP, TIROS, and GOES satellite scheduling.  The View Schedule option allows for the observation of chronological satellite imagery reception times.  The Configuration option allows for the addition, deletion, and modification of satellite data, C - Element (Charlie - Elements), and orbital data tables.    



TESS(3)/SMQ-11 System Start-Up and Shutdown



	If the SMQ-11 is to be used, turn it on first, following the steps in order as listed in the SMQ-11 user manual.



Shipboard Hardware Configurations



�
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	There are two basic TESS(3) hardware configurations for shipboard installations.  The Aircraft Carrier (CV/CVN) shipboard configuration (see Figure 2-1) is designated as the AN/UMK-3(V)1, and uses rack-mounted assemblies.  These typically include:  three Graphics Workstations, an Alphanumeric Terminal, one or two Scan Converter(s), an M-80 Tape Reader, and a 50 baud Modem.



Shore Hardware Configurations



	The Non-Aircraft Carrier (Non-CV/CVN) shipboard configuration (see Figure 2-2) is designated as the AN/UMK-3(V)2, and also uses rack-mounted assemblies.  These typically include two Graphics Workstations and an Alphanumeric Terminal.



�



Sensor Front End Processor (SFEP).  



	Start with the Sensor Front End Processor, power is initialized at the UPS cabinet, turning on the main AC/DC power circuits located in the lower UPS cabinet.  The next step is to turn on each breaker located on the cabinet power panel, starting from the left and proceeding to the right.  Turn on each cabinet’s power strip in turn utilizing the left-to-right sequence.  The final cabinet’s power panel to be energized is the HOST cabinet.  Use the left-to-right sequence, except ensure that the MAIN CPU is the last component to be energized.  This ensures that any messages displayed at the terminals will be viewed once the computer is active.  The system will take about 10 minutes to initialize.  Wait until the Alpha-numeric screen displays the login prompt (console mode) before initializing the Workstation processor.



TESS(3) Workstation Processor (WP).  



	Power is applied to the Workstation Processor by the rocker switch located on front of the Maxion.











TESS(3) /SMQ-11 System Shutdown



	Normal, or graceful shutdown, is accomplished from the System Menu Select Administration and System Stop.  Drag the slide bar to 0 seconds and click OK.  When the system has rebooted to single user mode, turn off all equipment in the reverse order it was turned on in.



Emergency Shutdown.



	An emergency is defined as any event that necessitates the immediate evacuation of the command spaces.  Simply  press the large green button on the UPS cabinet.  This will immediately remove all power from the system.



	WARNING  - The system will need to be reloaded after this action.  System reload can take six to eight hours. 



APPLICATION



    	Programming the TESS(3) requires either Charlie elements or a TBUS message.  Charlie, or as they are commonly called, three line Charlie’s, are the primary satellite message used to program TESS(3).  Three line Charlie elements are so named because each line of data is repeated three times to ensure a complete message is received over noisy communication lines.  Each line consists of eight data groups.  Each group is separated by a period, with a checksum number on the far right.  The eight groups are:



 Satellite number

 Mean anomaly

 Mean motion 

 Decay

 Eccentricity

 Perigee argument

 Ascending node longitude

 Ascending node DTG.



Charlie Elements are entered into the system under Satellite from the main menu bar.  The user then selects Configuration followed by C-Element Orbital Data from the sub-menu.



A screen displaying the C-Element Orbital Data Table will be displayed.  The user will then select the satellite to be edited.  The orbital set selected will be displayed allowing the user to make change in one of two ways; the user may select to clear the entire message displayed and re-enter each cell or highlight the cell to be edited and make changes.  If the elements are updated every three to four days very little will change.











Schedule Parameters.



After Charlie Elements have been entered the next step is to utilize Schedule Parameters to set the start/stop times, start/stop positions, and the satellites to acquire.  Scheduled stop time must be either exactly twenty-four hours after the start time, or a time that is less than twenty-four hours, but greater than the start time.  As an example, if the start time was 1200 UTC, the end time must be 1200Z or 1201-2359Z.  If a time less than the start time is entered the system will display an error message.  In the example above, if a time greater than the start time is entered the system will only go to that time.  If the end time was set at 1400Z the system would only ingest those passes between 1200Z and 1400Z each day.



There is no restriction on start and stop position.  If stationary (a ship in port or a shore station) the schedule parameters only needs to be done once, or if there is a change.  



Transmit.



The next step is to transmit the Charlie Elements to the SMQ-11.  From the main menu bar select Satellite and Send SMQ-11 Message.  Select Update C-Element Orbital Parameters.  Highlight one of the satellites that the Charlie Elements have been updated and hit the transmit button.  Repeat until all the elements have been transmitted to the SMQ-11.  This menu is also used to send an updated time to the SMQ-11, by simply highlighting Update SMQ-11 Time and keying transmit.  



If geostationary satellites are desired, the user enters the Satellite Configuration menu and using the Geo Schedule to enter geostationary reception times.  The system only allows five minutes of ingest time to Geostationary satellites.  



Master Schedule.



The final step in scheduling satellites is the  Create Master Schedule.  The user will be presented with a display showing the requested satellite reception times.  On the far left will be the column for satellite reception time conflicts.  If a conflict exists, the scheduler must resolve it by either changing the start or stop time of one or both of the satellites in conflict, or turn the ingest off on the lowest degree pass.  Once all conflicts have been resolved key the save button and exit.  If  you re-enter the Create Master Schedule again at this point all the conflicts you have already fixed will again be in conflict.  To avoid having to readjust the schedule the user can check the schedule under View Satellite Schedule.  No changes are allowed.  It only presents the schedule for viewing.                        



Satellite Imagery Viewing and Manipulation.



Viewing satellite imagery is available in the menu option; Satellite Data Operations.  Saved satellite imagery and raw data can be displayed.  The user has the option to save any displayed image for use in CCTV briefs or transmit images to remote users.  Upon selecting to open a new or raw satellite image the user has the following options:







Retrieval Type.  You may select an image that is projected on to a geo-political map or a whole pass or a sector map from user specifications.  The advantage of using the political-map is that the user may select to view cursor Latitude/Longitude, temperature at the cursor point if an infrared image is selected and pixel point.



Display Size.  Size is determined by horizontal and vertical pixels.  The choices are 512 x 512 pixels or 1024 x 1024 pixels or 2048 x 2048 pixels.  (NOTE:  2048 x 2048 was not available at this writing.)



Pixel Depth.  Pixel depth refers to the resolution of the image with the highest resolution of 8 pixels.  The other resolutions available are 6 pixels and 4 pixels.



Note:  Using the default 6 pixel depth will yield a better product for Briefing Support.



If the image is a TIROS image the user can select one of five channels.  If it is a DMSP, fine or smooth can be selected.  A default enhancement will initially be displayed.  The user can elect to select a previously saved enhancement or create a new enhancement utilizing the Colormap option.  Once the desired enhancement is applied the user can, using the Draw menu option annotate the image with frontal features, weather symbols or text.  An option is available to magnify a two-by-two inch section of the image two or four times.  The 2 inch square can be moved around the image by moving the pointing device.  The user can also elect to zoom up eight times.  The image will normally become grainy after a four times zoom.



Other  Satellite Programs.



Additional features that can support tactical programs are being implemented.  IR-Temperature Conversion, Naval Satellite Image Processing System and a Sea Surface Temperature Analysis Composite.  All Satellite images can be displayed for use in CCTV and for transmission to remote locations.  CCTV will be covered in more depth later in the lesson.

 

Review Exercise 1



1.	Update SMQ-11 Charlie Elements.

2. 	Schedule 24 hours of satellite passes.

3.	Display and enhance a satellite picture.

4.	Save displayed satellite picture for use in briefing support.



STEP-BY-STEP



1. 	POINT AND CLICK on Satellite.

2.	POINT AND CLICK on Configuration.

3.	POINT AND CLICK on C-Element Orbital Parameters.

4.	POINT AND CLICK on the satellite to update.  (Your instructor may give you a real time 	Charlie msg to enter into the system, for this exercise an old NOAA11 message will be used to 	illustrate the various steps.)

5. 	POINT AND CLICK on the Clear button in the lower right of the screen.

6.	The satellite ID will not clear, LEAVE it.  POINT AND CLICK on the second group; Mean 	Anomaly.  Type in 6922578.

7.	POINT AND CLICK on the third group, Mean Motion.  Type in 8360754.

8.	POINT AND CLICK on the fourth group, Decay.  Type in 00002.

9.	POINT AND CLICK on the fifth group, Eccentricity.  Type in 0013532

10.       POINT AND CLICK on the sixth group, Perigee Argument.  Type in 0013532.

11.       POINT AND CLICK on the sixth group, Ascending Node Longitude.  Type in 0013532.

12.       POINT AND CLICK on the eighth group, Inclination Date.  (Use today’s date for last 5 	numbers.  As an example if today’s date was 04 May 96, the last five numbers would be 	960504.) Type in 0013532.  





METOC INTEREST OPERATIONS 



Preparing Environmental Data



The user selects METOC Interest Operation (MIO) from the Forecaster function on the main menu bar.  Selecting a map to project data onto is the first step.  A previously defined map may be selected or new Map Definition File (MDF) may be created.  A map may be created by utilizing a Center Point.  If Center Point is selected the user needs to provide the system a center latitude and longitude.  The extent in degrees must also be given.  In addition to Center Point the user may elect to create a map using a bounding box.  NE and SW corner latitude and longitude data must be providing.  A map using Cursor Selected Area is created by first displaying a previously defined area and then using the cursor to define an exploding box on the previous map.  Maps may be displayed using one of the following projections:  Macerator, Lambert Conformal, Polar Stereo, or Spherical.



Gridded Data Fields



Once a map has been selected the user may retrieve Gridded Data fields.  Requested grids must be defined so the system knows which grid file to use.  As an example if the user selects the 24 hr Air Pressure (SLP) prog the system will retrieve file A01$024.  The first letter defines the grid level.  The user can select from the Surface to 100 mb.  A is surface B is oceanographic data, C is 1000 mb data, D is 850 MB etc.  Next is the type of chart in the case above the 01 stands for pressure chart.  The next part of the grid definition is the forecast hour requested.  0 hour is the anal.  Beyond the anal the user can select out to 120 hours after base time.  Base times of 00Z and or 12Z can be selected.



The user can also select resolution , source, and model.  Currently there are seven models for selection.



 NOGAPS

 ECMWF

 NMC (National Centers for Environmental Prediction, NCEP)

 AFWA (Global Weather Center Division)

 GSOWM

 NORAPS

 NAVO (WAM)

Up to 20 grids can be selected at one time.  Standard charts consist of four grids per chart;  Surface pressure or Heights, Temperatures, Wind direction, and Wind speed.  Grid definition should be set up to minimize retrieval time and reflect local requirements.



Displaying Environmental Data.  Once fields have been retrieved the user can choose how the fields will be displayed.  Air pressure (SLP), Heights, and temperatures can be displayed as:  Contours, Filled Contours, or as a 3-D projection.  Wind direction and wind speed grids can be displayed as:  standard wind barb plots, non-continuous streamlines or as vectors.



Screen Displays.  The screen can display nine different products at one time.  Five contoured products and, one each of the following:  One filled contour product, One wind barb plot product, One streamline, and One vector product.



Annotation.  Once the user has displayed a product, annotation can be added to the product.  Selecting the frontal tool menu allows the user to place fronts and troughs on the product.  Fronts in the northern hemisphere must be drawn from the low or the pips will be backward.  Selecting the symbol tool menu the user can place highs, lows, weather symbols, or cloud symbols on the product.  Text may be added to any product by selecting the text box tool.



Products can be saved for use in Briefing Support by clicking on the Product menu and selecting Snapshot.  The Save As function allows the user to save the  product for future updating.

  

This Student Worksheet is a performance/knowledge worksheet.  You will be performing tasks involving the retrieval, manipulation, and saving of gridded data products using the METOC Interest Operations function. 



Grids are available in TESS(3) from the METOC Interest Operations(MIO) selection of the Forecaster Menu.  MIO provides the ability to perform grid analysis on any grid in the TESS(3) data base.  MIO also provides the ability to perform analysis on other grids available to the system.



Refer to the reference material and your instructor for any assistance you require.



	1.	Select Forecaster.



	2.	Select METOC  Interest Operations.



	3.	The METOC Interest Operations-MIO window is displayed.



	4.	New Interest Area Definitions.



		a.	Select Product.



		b.	Select New.  The Geographical Data Retrieval window is displayed.



		c.	Select Bounding Box.



d.	Enter coordinates for the map display you want to create.  Follow system 	prompts to complete the task.



Note:  The following settings are provided as an example of the MDF USM: 



		  	Latitude		       Longitude



			NE Corner 67.00 N            065.00 W

			SW Corner 22.00 N            135.00 W

			Lambert Projection



		e.	Name the AOI USM, this will be used in other labs.



		f.	Select Save Definition.    



	 	g.	Select Retrieve to see the display.



h.	To edit the coordinates select the left most icon from the METOC Interest             Operations display. The Question window is displayed.

		

		I.	Select No to continue editing the template.



j.	Select Bounding Box.  Continue editing the coordinates and selecting  	Retrieve until you’re satisfied with the area.



Note:	Use the sliders on the right and bottom of the display to view the entire geographical area. 



		k.	Experiment with different projection types.



l.	Once the final coordinates are entered select Save Definition and the 	select Retrieve.  Answer all prompts as appropriate.



		m.	Select Product.



		n.	Select Save As.  Save as USMTEMPLATE



o.	Enter a product description and select OK.  The save process is completed 	then the Information window is displayed. 



p.	Select OK to acknowledge the prompt and close the Information window.             Observe that the main window name matches the name provided above.



	





5.	Grid Definition.



		a.	Select Data.



		b.	Select Retrieve.  The Grid Data Retrieval window is displayed.  



		Note:  At the top of the display is the Grid Definition box.  The Grid Definition Element and Level selection boxes are used to select a specific grid and level for inclusion in the Grid Definition List (bottom of window). 



		c.	Select Air Temperature from the Grid Definition Element: box.



		d.	Select SFC from the Grid Definition Level: box.



		e.	Select 0 from the Forecast Hours: check box 



		f.	Select 0 from the Basetime: check box.



		g.	Select Today from the Validity: check box.



		h.	Select Medium from the Resolution: check box.



		I.	Select TESS(3) from the Source: check box.



		j.	Select NOGAPS from the Model: check box.



		k.	Select Save Definition.  Observe that the choices made are added to the 	bottom of the Grid Definition List (bottom of window).



		l.	Select the grid definition you just created from the Grid Definitions List.



		m.	Select Delete Definition.  Observe that the definition is deleted.



		Note:  The Grid Definitions available for one AOI are also available for the AOIs, 	therefore, if you delete definitions for one area they will not be available 	for other ones.



	6.	Data Retrieval



		a.	Select Geopotential Height(GPH) from the Grid Definition Element: list 	box.



		b.	Select 1000 mb, 850 mb, and 700 mb from the Grid Definition Level: list 	box.



		c.	Select Save Definition.



		d.	Select Geopotential Height(GPH) from the Grid Definition List: box.



		e.	Select Retrieve.



		f.	Select Data.



		g.	Select Select.  The Grid Selection window is displayed.



		h.	Select two levels of gridded data.



		i.	Select OK.



		Note:  The two levels of gridded data are now ready to be processed.  Remember, 	it is not possible to view a grid directly from METOC Interest  Operations. 	A function must be performed on the grid in order to be able to display the 	grid data.



		j.	Select Operations.



		k.	Select Streamlines.  The Streamlines function is performed on the 	selected  data levels.  The output is displayed as soon as the function is 	complete.



		l.	Save the product.  Select Product.



		m. 	Select Save As.  Save as “TESTa”.  If that name is already taken use 	“TESTb”,  etc..  



		Note:	Selecting Save As allows the operator to maintain the current product name and AOI without data being part of the screen display.  This can be useful if the same AOI without data being part of the screen display. This can be useful as a baseline. 



		n.	Experiment with other elements and levels of data.



		o.	Experiment with the other functions available from the Operations menu.



 	7.	Product Retrieval.



		a.	Select Product.



		b.	Select Open.  The MIO Database window is displayed.



		c.	Select TEST1.  If you used another name for the first save select that 	name instead. 



d.	Select Retrieve.  The original file is retrieved and displayed. 



		e.	Repeat the previous steps retrieving the second product (TESTa).  If you 	used another name select that name instead.  The Save As file is retrieved 	and displayed. 



		f.	TBD



BRIEFING SUPPORT 



1.	Creating a Briefing File.



	a.	From the TESS(3)(interim) main menu select Utilities.



	b.	Select Briefing Support.  The BRIEF window is displayed.



	c.	Select File.



Note: 	If New is selected the operator is presented with a prompt dialog window   	asking for the name of the slide show.  If Open is selected the operator is 	presented with the brief selection dialog window.  This window lists the 	current directory of slide shows. 



d.	Select New.



e.	Enter a name (Streamline) and select OK.  The BRIEF - ? window is 	displayed where? = filename.



f.	Select Slide.



g.	Select New Slide.



h.	Select Window.  The BRIEF - ? window disappears and a cross-hair is                  displayed.



i. 	Position the cross-hair over the top contour window and press mouse 1.  	The BRIEF - ? and Slide Description window are displayed.



j.	Enter a slide name (step1).



k.	Enter a description ( oldest).



l. 	Select OK.  



m.	From the contour window select 	File.



n.	Select Close.  The top display product is removed from the screen and the 	next product is uncovered.  The BRIEF window moves to the top.



o.	Repeat the previous steps until all contour products are turned into slides 	(stay with the step1, step2, step3, etc. convention).



p.	When all the contours have been captured into slide files restore the 	LEADS icon.



q.	Exit LEADS, select File.



r.	Select Exit.  The Exit Warning window and exit LEADS.



s.	Select Yes to close the Exit Warning window and exit LEADS.



t.	From the BRIEF - ? display select File. 



u.	Select Save.  The save process is completed and the Information window 	is displayed.



v.	Select OK to acknowledge the prompt and close the Information window.



3.	Start the Slide Show.



	a.	Select Briefing.



	b.	Select Review.  The WORKING window is displayed followed by the 			BROADCAST REVIEW window.



	c.	Select the Next button until slide 1 is shown in the Slide No: box.



	d.	Under Control Sequence:,  select Dwell Times.



	e.	Adjust the dwell time to 2 seconds the select Apply To All.



	f.	Select Done. 



	g.	Select Briefing. 



	h.	Select Full-Screen Slide Show.  The slides as displayed.



	i.	Press mouse 1 to advance the slides.



	j.	Press mouse 3 to exit.



	k.	Select Briefing.



	l.	Select Live CCTV.  The WORKING window is displayed.



	m.	Select Start Broadcast to start.  Observe the CCTV monitor.



	n.	Select Stop Broadcast to stop.



	o.	Select Done.



p.	Exit the Briefing function.
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